This article introduces application of the expanding commensurability in earthquake prediction. The results show that most of the world's major earthquake occurred at their commensurable points of time axis. An EQ 7.0 occurred in Lushan of China on 2013-04-20 and an EQ 8.2 occurred in Iquique of northern Chile on 2014-04-01 all occurred at their commensurable points of time axis. This once again proves that the commensurability provides an important scientific basis for the prediction of major earthquakes, which will occur in the area in future.
Introduction
Earthquake (EQ) research, especially EQ prediction, is accepted as a worldwide difficult scientific problem [1] . People have made arduous and unremitting efforts for searching for the effective methods of EQ prediction for a very long time. However, most of the basic concepts and systems of methods do not break away from the system of quantitative analysis of the inertial system so that the problem of prediction of serious natural disasters like EQs has not been solved. A Chinese famous geophysicist, Weng Wenbo (1912 Wenbo ( -1994 ) studies the Titius-Bode law [2] and firstly pointed out that the occurrence time of EQ has the commensurability and applied the principle of the commensurability which was firstly proposed in astronomy to the prediction of major natural disasters such as earthquakes, droughts and water-loggings, etc., thereby developed it into the theory of prediction which have been widely used in the prediction of disasters [3] - [7] . Based on this theory, the occurrence of a few EQs, droughts and water-loggings, and other natural disasters were successfully predicted.
Commensurability and Its Expansion
Commensurability of the word was first proposed by the German famous astronomer Titius who found and proposed it in the study of the average distance between the planets within the solar system to the sun. Later, another famous German astronomer Bode made further studies. This is the famous Titius-Bode Law. From TitiusBode law the distance of the planet n from the sun can be expressed as:
It also can be written as the following form:
where n a is the distance of the planet n to the sun, reckoned in astronomical unit, and n is the number of the planets away from the sun to the far side. For Mercury, the number n is not 1, instead it is taken as −∞. β is the commensurable value for the planets in the solar system [8] .
Just as the famous geophysicist Weng Wenbo [9] pointed out that the commensurability is one of the orders in the natural world. The Equation (2) itself brings to light the distribution law of the matter in a space region, and for time domain the commensurability can be expressed as:
Here k is an integer. If the above relation is tenable, then the data set { } 
The EQ catalogue used by Long Xiaoxia et al. is given in Table 2 ). So, 
It occurred just at the commensurable point equal to 7 times of its time axis. Its absolute error is 11 days. Its relative error is 0.05.
On the basis of many years' research for commensurability according to the commensurable principle, we compiled a Fortran program for commensurable analyses of the data. By means of the Fortran program our analyzed results have been all given in the tables. The two tables all are directly output results by computer. From Table 1 and Table 2 the results show that the EQs basically all occur at the commensurable point of its time axis, respectively. It also shows that the EQs occurrence is not accidental, and there is its pattern and inevitability, only the commensurable value is different for EQs occurred in different areas.
In the Tables, ΔX is the commensurable value of the studied region. K means that the EQ lies on K times of the commensurable value ΔX behind the latest recent EQ occurred in the area in its time axis. In the Tables,
is the time interval between major EQs occurring in the same area. For example, EQ No. 3 in Table  1 , X 3 = 1923.22, X 2 = 1917.57, the time interval between the 3 rd and 2 nd EQ is 5.65 year (unit: years). The corresponding K value under EQ No. 3 is K 3 = 2, i.e. the 3rd EQ occurred on the second commensurable point in its time axis after the 2 nd EQ. According to K 3 and the commensurable value, the predicting point equals to 1917.57 adding the product of 2 and the commensurable value (i.e. 1917.57 + 2ΔX = 1917.57 + 4.88). Its prediction error (i.e. the difference between the predicted point and actual time of occurrence of the third EQ) is 0.77 years.
Discussion and Conclusion
1) The commensurability revealed by Titius-Bode itself brings to light the distribution law of the matter in a space region, and the expanding commensurable theory proposed by Weng Wenbo reveals the time law of the occurrence of the events in a specified space region. It can be seen that the commensurability is present in various natural phenomena and has universality. It is helpful to study the complicated relationships among various matters, and thus merits further in-depth research.
2) The occurrence of the events seems to be a random accident. In fact, that is not the case. It is in the accident that the necessity resides. Therefore, the commensurability can provide a scientific basis for the prediction of events which may occur.
3) After commensurable value can be determined, K values should be used in order of K = 1, 2, 3, ···, i.e. when K = 1 is used but earthquake does not occur, then use K = 2, ···. The predicted point extrapolated in the time axis by the commensurable value is only a necessary condition, and therefore certain false forecasts are also inevitable, because the exact occurrence time is determined by multiple complex factors. In order to obtain precise prediction, this method must be used in collaboration with other relevant methods, taking the approach of comprehensive analysis.
